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GHYHORSLQJ�FRPSXWDWLRQDO�JULGV�IRU�QXPHULFDO�PRGHOLQJ�RI�ZDWHU�OHYHO�DQG�FXUUHQW�LQ�DQG�DURXQG

LQOHWV�

7KLV�&(71�DSSOLHV�WR�JULG�GHYHORSPHQW�IRU�WZR�GLPHQVLRQDO��GHSWK�LQWHJUDWHG��WULDQJXODU

ILQLWH�HOHPHQW�DQG�UHFWLOLQHDU�ILQLWH�GLIIHUHQFH�PRGHOV���7RSLFV�FRYHUHG�DUH�JULG�UHVROXWLRQ�

UHSUHVHQWDWLRQ�RI�VWUXFWXUHV�DQG�ERXQGDU\�FRQGLWLRQV��DQG�FRQVLGHUDWLRQV�IRU�VWDELOLW\�DQG

FRPSXWDWLRQDO�HIILFLHQF\�

%$&.*5281'���7KH�8�6��$UP\�&RUSV�RI�(QJLQHHUV�KDV�UHVSRQVLELOLW\�IRU�FRQVWUXFWLQJ�DQG

PDLQWDLQLQJ�LQOHW�QDYLJDWLRQ�FKDQQHOV�DQG�DVVRFLDWHG�VWUXFWXUHV�VXFK�DV�MHWWLHV���8QGHUVWDQGLQJ

WKH�IORZ�ILHOG�LQ�WKH�YLFLQLW\�RI�LQOHWV�LV�UHTXLUHG�IRU�GHVLJQLQJ�QDYLJDWLRQ�FKDQQHO�DQG�MHWW\

PRGLILFDWLRQV���:LWK�WKH�SRZHU�RI�GHVNWRS�FRPSXWHUV�UDSLGO\�LQFUHDVLQJ��K\GURG\QDPLF

PRGHOLQJ�RI�LQOHW�V\VWHPV�OLHV�ZLWKLQ�WKH�FDSDELOLW\�RI�WKH�ILHOG�HQJLQHHU���6RIWZDUH�SDFNDJHV

VXFK�DV�WKH�6XUIDFH�:DWHU�0RGHOLQJ�6\VWHP��606���ZKLFK�LV�DYDLODEOH�WR�8�6��$UP\�&RUSV�RI

(QJLQHHUV�'LVWULFWV��SURYLGH�VRSKLVWLFDWHG�DQG�FRQYHQLHQW�XVHU�LQWHUIDFHV�IRU�JULG�GHYHORSPHQW�

7KH�LQIRUPDWLRQ�LQ�WKLV�&(71�LV�SUHVHQWHG�WR�JXLGH�HQJLQHHUV�LQ�JULG�GHYHORSPHQW�IRU�LQOHW

DSSOLFDWLRQV���:HOO�GHVLJQHG�JULGV�IRUP�WKH�EDVLV�IRU�DFFXUDWH�FDOFXODWLRQ�RI�ZDWHU�OHYHO�DQG

YHORFLW\��DQG�PDQ\�GHFLVLRQV�PXVW�EH�PDGH�LQ�WKH�JULG�JHQHUDWLRQ�SURFHVV���&RQVLGHUDWLRQ�PXVW

EH�JLYHQ�WR�GRPDLQ�H[WHQW��UHVROXWLRQ�RI�VSHFLILF�IHDWXUHV��VXFK�DV�FKDQQHOV��VKRDOV��DQG

VWUXFWXUHV���VSHFLILFDWLRQ�RI�ERXQGDULHV��ED\�FRYHUDJH��DQG�QXPHULFDO�VWDELOLW\�

'20$,1�(;7(17���*ULG�GHYHORSPHQW�VKRXOG�EH�FRQGXFWHG�ZLWK�NQRZOHGJH�RI�WKH�K\GUR�

G\QDPLF�V\VWHP�EHLQJ�PRGHOHG�DQG�WKH�SURFHVVHV�RI�LPSRUWDQFH�IRU�D�SDUWLFXODU�VWXG\���)DFWRUV

WKDW�SOD\�D�UROH�LQ�WKH�JULG�GHYHORSPHQW�LQFOXGH�WLGDO�UDQJH��ZLQG�IRUFLQJ��ED\�VL]H�DQG�JHRPHWU\�

WULEXWDU\�LQIORZ��SUHVHQFH�RI�WLGDO�IODWV��FKDQQHOV��VKRDOV��VWUXFWXUHV��DQG�SHUKDSV�DWPRVSKHULF

SUHVVXUH�LI�KXUULFDQHV�DUH�RI�FRQVLGHUDWLRQ���7KH�SK\VLFDO�IHDWXUHV�RI�WKH�VLWH��VKRDOV��FKDQQHOV�

HWF���PXVW�EH�UHSUHVHQWHG�VXFK�WKDW�WKH�PRGHO�ZLOO�UHVSRQG�FRUUHFWO\�WR�WKH�GULYLQJ�IRUFHV���$

ZLGH�UDQJH�RI�FRDVWDO�LQOHW�V\VWHPV�H[LVW��DQG�WKH�PRGHOHU�PXVW�XQGHUVWDQG�WKH�UHODWLYH�FRQWUL�

EXWLRQV�RI�WKH�GULYLQJ�IRUFHV�DFWLYH�ZLWKLQ�D�SURMHFW�DUHD�DQG�WKH�V\VWHP�UHVSRQVH�WR�WKRVH�IRUFHV�

7KH�GRPDLQ�H[WHQW�RYHU�WKH�RFHDQ�LV�VHOHFWHG�EDVHG�RQ�VHYHUDO�W\SHV�RI�LQIRUPDWLRQ���7KH�ILUVW

FRQVLGHUDWLRQ�LV�WKH�DUHD�RI�LQWHUHVW�IRU�D�SDUWLFXODU�DSSOLFDWLRQ���,I�D�VWXG\�UHTXLUHV�K\GURG\QDPLF

FDOFXODWLRQV�RQO\�LQ�D�ORFDO�UHJLRQ��VXFK�DV�LQ�WKH�GLUHFW�YLFLQLW\�RI�DQ�LQOHW��WKHQ�WKH�RFHDQ

GRPDLQ�PD\�EH�UHODWLYHO\�VPDOO���+RZHYHU��LI�WKH�LQIOXHQFH�RI�RQH�LQOHW�RQ�DQRWKHU�LV�WR�EH

VWXGLHG��WKHQ�WKH�GRPDLQ�H[WHQW�PXVW�EH�ODUJH�HQRXJK�WR�LQFOXGH�WKH�WZR�LQOHWV���,Q�DQ\�FDVH�

GRPDLQ�ERXQGDULHV�PXVW�EH�VXIILFLHQWO\�IDU�IURP�WKH�DUHD�RI�LQWHUHVW�VR�WKDW�ORFDOL]HG�LQDFFXUDFLHV

QHDU�ERXQGDULHV�GR�QRW�LQIOXHQFH�FDOFXODWLRQV�LQ�WKH�VWXG\�DUHD�
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$�VHFRQG�FRQVLGHUDWLRQ�IRU�GRPDLQ�H[WHQW�LV�WKH�FRQGLWLRQV�XQGHU�ZKLFK�WKH�PRGHO�ZLOO�EH�UXQ�

)RU�LQVWDQFH��LI�WKH�DSSOLFDWLRQ�FRQVLGHUV�RQO\�WLGH�DQG�IDLU�ZHDWKHU��QR�ODUJH�VWRUPV��VLPXOD�

WLRQV��D�VPDOOHU�JULG�PD\�VXIILFH�LQ�FRPSDULVRQ�WR�WKH�JULG�QHHGHG�IRU�VLPXODWLRQ�RI�VWRUPV��VXFK

DV�KXUULFDQHV�RU�ODUJH�H[WUDWURSLFDO��QRUWKHDVWHU��VWRUP�V\VWHPV���,I�VHYHUH�ODUJH�VFDOH�VWRUPV�DUH

WR�EH�PRGHOHG��D�ODUJH�GRPDLQ�LV�UHTXLUHG�WR�DFFXUDWHO\�FDOFXODWH�VWRUP�VXUJH�DQG�RFHDQ�UHVSRQVH

�%ODLQ�HW�DO�����������,Q�UHSUHVHQWLQJ�KXUULFDQHV��VWRUP�VXUJH�PD\�EH�XQGHUSUHGLFWHG�LI�WKH�GRPDLQ

LV�QRW�VXIILFLHQWO\�ODUJH�WR�VLPXODWH�WKH�ODUJH�VFDOH�VWRUP�GULYHQ�SURFHVVHV�

7ZR�W\SHV�RI�RFHDQ�ERXQGDULHV�DUH�FRPPRQO\�DSSOLHG�IRU�PRGHOLQJ�FRDVWDO�DUHDV���2QH�W\SH

DSSOLHV�WLPH�VHULHV�RI�ZDWHU�OHYHO�IRUFLQJ�FRQVWUXFWHG�IURP�DVWURQRPLFDO�WLGDO�FRQVWLWXHQWV�DW�WKH

RSHQ�RFHDQ�ERXQGDU\���2QO\�WKH�WLGDO�FRQVWLWXHQWV�VSHFLILHG�DW�WKH�ERXQGDU\�DUH�SURSDJDWHG�LQWR

WKH�V\VWHP�IURP�WKH�RFHDQ�ERXQGDU\���:LQG�DQG�DWPRVSKHULF�SUHVVXUH�IRUFLQJ�FDQ�EH�DGGHG�RYHU

WKH�PRGHO�GRPDLQ�LQ�DGGLWLRQ�WR�WKH�WLGH���7KLV�RFHDQ�ERXQGDU\�FRQGLWLRQ�LV�SUHIHUDEOH�LI�DFFXUDWH

ZDWHU�OHYHO�DQG�FXUUHQW�YDOXHV�VHDZDUG�RI�WKH�LQOHW�DUH�UHTXLUHG���2FHDQ�ERXQGDULHV�DUH�VSHFLILHG

IDU�IURP�WKH�DUHD�RI�LQWHUHVW��DQG�WKH�WLGH�LV�SURSDJDWHG�RYHU�D�ODUJH�GRPDLQ�WKDW�FDQ�LQFOXGH�WKH

DE\VVDO�RFHDQ�DQG�FRQWLQHQWDO�VKHOI��DV�ZHOO�DV�WKH�LQOHW�DQG�ED\�RI�LQWHUHVW���/DUJH�HOHPHQWV�RU

FHOOV�FDQ�EH�VSHFLILHG�RYHU�WKH�RFHDQ�ZLWK�VL]H�GHFUHDVLQJ�WRZDUG�WKH�LQOHW�VR�WKDW�D�ODUJH�DUHD�FDQ

EH�FRYHUHG�ZLWKRXW�DGGLQJ�PXFK�FRPSXWDWLRQDO�H[SHQVH���7LGDO�FRQVWLWXHQW�GDWDEDVHV�IRU�WKH

(DVW�&RDVW��*XOI�RI�0H[LFR��DQG�&DULEEHDQ�6HD��DQG�:HVW�&RDVW�RI�WKH�8QLWHG�6WDWHV�DQG�(DVWHUQ

1RUWK�3DFLILF�2FHDQ�DUH�GHVFULEHG�LQ�6FKHIIQHU��������DQG�6FKHIIQHU���������UHVSHFWLYHO\�

7KHVH�GDWDEDVHV�FRQWDLQ�WLGDO�DPSOLWXGHV�DQG�SKDVHV�IRU�DSSOLFDWLRQ�DV�RFHDQLF�WLGDO�IRUFLQJ�

7KH�VHFRQG�W\SH�RI�RFHDQ�ERXQGDU\�DSSOLHV�D�WLPH�VHULHV�ZDWHU�OHYHO�RYHU�D�PXFK�VPDOOHU�RFHDQ

ERXQGDU\���*DXJH�GDWD�FDQ�EH�DSSOLHG�DV�WKH�ZDWHU�OHYHO�IRUFLQJ��DQG�WKHVH�GDWD�FRQWDLQ�PRWLRQ

SURSDJDWHG�IURP�WKH�IDU�ILHOG���7KLV�W\SH�RI�ERXQGDU\�FRQGLWLRQ�FDQ�EH�DSSOLHG�LI�WKH�DUHD�RI

LQWHUHVW�OLHV�ZLWKLQ�WKH�ED\�DQG�FRDVWDO�FXUUHQWV�DUH�QRW�RI�FRQFHUQ���)ORZ�VWUXFWXUH�LQ�WKH�YLFLQLW\

RI�WKH�LQOHW�HQWUDQFH�LV�PRUH�DFFXUDWHO\�FDOFXODWHG�LI�WKH�WLGDO�SKDVH�GLIIHUHQFHV�RQ�WKH�RFHDQ

ERXQGDU\�DUH�WDNHQ�LQ�DFFRXQW���,I�KRUL]RQWDO�SDWWHUQV�RI�WKH�FXUUHQW�RQ�WKH�VHDZDUG�VLGH�RI�WKH

LQOHW�DUH�RI�LQWHUHVW��D�ODUJH�GRPDLQ�WLGDO�FRQVWLWXHQW�ERXQGDU\�FRQGLWLRQ��DV�GHVFULEHG�LQ�WKH

SUHFHGLQJ�SDUDJUDSK��ZLOO�JLYH�PRUH�DFFXUDWH�UHVXOWV�

2IWHQ��WKH�TXHVWLRQ�LV�SRVHG�DV�WR�KRZ�PXFK�RI�WKH�EDFN�ED\�VKRXOG�EH�LQFOXGHG�LQ�WKH�JULG�

$OWKRXJK�WKH�PRGHOLQJ�IRFXV�PD\�EH�IRU�D�OLPLWHG�UHJLRQ��VXFK�DV�ZLWKLQ�DQ�LQOHW�FKDQQHO�RU�DW�D

GUHGJHG�PDWHULDO�GLVSRVDO�VLWH�HLWKHU�LQ�WKH�ED\�RU�LQ�WKH�RFHDQ��DFFXUDF\�RI�WKH�PRGHO�PD\�EH

FRPSURPLVHG�LI�WKH�EDFN�ED\�ERXQGDULHV�DUH�ORFDWHG�FORVH�WR�WKH�LQOHW�RU�LQ�UHJLRQV�RI�VWURQJ

FXUUHQW�YHORFLW\���6RPH�ED\V�DUH�VXIILFLHQWO\�VPDOO�VXFK�WKDW�LQFOXVLRQ�RI�WKH�HQWLUH�ED\�GRHV�QRW

DGG�D�VLJQLILFDQW�FRPSXWDWLRQDO�H[SHQVH���,W�LV�SUHIHUDEOH�WR�LQFOXGH�DQ�HQWLUH�ED\�LQ�WKH�PRGHO

GRPDLQ�VR�WKDW�WKH�VWRUDJH�FDSDFLW\�RI�WKH�ED\�LV�DFFXUDWHO\�UHSUHVHQWHG���)RU�ODUJH�ED\V�ZLWK�RQH

RU�PRUH�WULEXWDULHV��GLVFKDUJH�VKRXOG�EH�VSHFLILHG�IRU�DQ\�WULEXWDULHV�ZKHUH�GDWD�DUH�DYDLODEOH�RU

ZKHUH�UHDVRQDEOH�HVWLPDWHV�FDQ�EH�PDGH�

9(57,&$/�'$780�6(/(&7,21���$OO�EDWK\PHWU\��GHSWK��DQG�ZDWHU�VXUIDFH�HOHYDWLRQV�DUH

UHIHUHQFHG�WR�WKH�VDPH�YHUWLFDO�GDWXP��VR�RQH�WKDW�LV�UHODWLYHO\�FRQVLVWHQW�RYHU�WKH�PRGHO�GRPDLQ

VKRXOG�EH�VHOHFWHG���2IWHQ��WLGH�JDXJHV�DUH�VXUYH\HG�LQWR�D�1DWLRQDO�*HRGHWLF�9HUWLFDO�'DWXP

�1*9'���ZKLFK�LV�D�UHDVRQDEOH�GDWXP�VHOHFWLRQ�IRU�PRGHOLQJ�EHFDXVH�LW�LV�JHQHUDOO\�VSDWLDOO\

FRQVLVWHQW�ZLWKLQ�D�ORFDOL]HG�UHJLRQ���+RZHYHU��DQ\�GDWXP�WKDW�LV�UHODWLYHO\�FRQVLVWHQW�RYHU�WKH
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ORFDO�DUHD�RI�LQWHUHVW�FDQ�EH�DSSOLHG���7KH�DPELHQW�GHSWKV�ZLWKLQ�D�GRPDLQ�FDQ�EH�UHIHUHQFHG�WR

1*9'�RU�RWKHU�GDWXP�WKURXJK�ORFDO�WLGDO�GDWXPV���7LGDO�GDWXPV�FDQ�YDU\�VLJQLILFDQWO\�RYHU�D

PRGHO�GRPDLQ�EHFDXVH�WKH�WLGDO�ZDYH�FDQ�XQGHUJR�ERWK�GDPSLQJ�DQG�VKRDOLQJ�DV�LW�SURSDJDWHV

RYHU�WKH�FRQWLQHQWDO�VKHOI��WKURXJK�WKH�LQOHW��DQG�LQWR�D�ED\�RU�HVWXDU\���)RU�H[DPSOH��VLJQLILFDQW

FKDQJHV�LQ�WLGDO�GDWXPV�FDQ�RFFXU�RYHU�UHODWLYHO\�VKRUW�GLVWDQFHV��VXFK�DV�WKURXJK�LQOHWV���$�WLGDO

GDWXP�VXFK�DV�0HDQ�/RZHU�/RZ�:DWHU�FDQ�EH�GLIIHUHQW�RQ�HLWKHU�VLGH�RI�DQ�LQOHW�EHFDXVH�DWWHQX�

DWLRQ�RI�WKH�WLGDO�VLJQDO�WKURXJK�WKH�LQOHW�FKDQJHV�WKH�WLGDO�UDQJH�ZLWKLQ�WKH�ED\��DV�FRPSDUHG

ZLWK�WKH�FRDVWDO�RFHDQ���,Q�VRPH�VLWXDWLRQV��WKH�WLGDO�UDQJH�ZLWKLQ�DQ�HPED\PHQW�FDQ�EH�LQ�

FUHDVHG��RZLQJ�WR�HQWUDQFH�JHRPHWU\��XVXDOO\�ZLGH��DQG�UHVSRQVH�RI�WKH�HPED\PHQW�WR�WLGDO

IRUFLQJ���7KLV�LQFUHDVH�LQ�WLGDO�UDQJH�VSDWLDOO\�PRGLILHV�WKH�WLGDO�GDWXPV���,Q�DGGLWLRQ��0HDQ�6HD

/HYHO�FDQ�YDU\�VHYHUDO�FHQWLPHWHUV�EHWZHHQ�DQ�HPED\PHQW�DQG�WKH�FRDVWDO�RFHDQ��+LFNV�������

$OO�ZDWHU�OHYHO�GDWXPV�YDU\�VSDWLDOO\��EXW�VRPH�YDU\�PRUH�WKDQ�RWKHUV�ZLWKLQ�D�JLYHQ�UHJLRQ�

7KXV��D�GDWXP�WKDW�LV��QHDUO\��VSDWLDOO\�FRQVLVWHQW�RYHU�WKH�FRPSXWDWLRQDO�GRPDLQ�VKRXOG�EH

VHOHFWHG�IRU�YHUWLFDO�UHIHUHQFH�

%$7+<0(75<���7KH�TXDOLW\�RI�WKH�EDWK\PHWULF�GDWD�XVHG�LQ�JULG�JHQHUDWLRQ�SOD\V�D�VLJQLILFDQW

UROH�LQ�WKH�DFFXUDF\�RI�WKH�K\GURG\QDPLF�FDOFXODWLRQV���%HFDXVH�WKH�ERWWRP�WRSRJUDSK\�FDQ

FKDQJH�VLJQLILFDQWO\�RYHU�D�UHODWLYHO\�VKRUW�WLPH��EDWK\PHWULF�GDWD�FROOHFWHG�FORVHVW�WR�WKH

VLPXODWLRQ�WLPH�VKRXOG�EH�LQFRUSRUDWHG�LQ�JULG�JHQHUDWLRQ���,Q�SDUWLFXODU��KLJK�TXDOLW\�GDWD�DUH

QHHGHG�LQ�WKH�YLFLQLW\�RI�DQ�LQOHW��LQFOXGLQJ�WKH�LQOHW�WKURDW��HEE�DQG�IORRG�VKRDOV��DQG�DGMDFHQW

FKDQQHOV���9DULDWLRQV�LQ�WKH�ERWWRP�WRSRJUDSK\�DQG�WKH�RYHUDOO�JHRPHWU\�RI�IHDWXUHV�VWURQJO\

LQIOXHQFH�WKH�IORZ�DQG�YDULDWLRQ�LQ�ZDWHU�HOHYDWLRQ���)RU�LQVWDQFH��D�ORQJ�DQG�QDUURZ�LQOHW�PD\

VLJQLILFDQWO\�GDPS�WKH�WLGDO�HOHYDWLRQ�DV�WKH�ZDYH�SURSDJDWHV�WKURXJK�WKH�LQOHW���,Q�WKH�FDVH�RI

$UDQVDV�3DVV��7H[DV��ZKLFK�LV�D�)HGHUDOO\�PDLQWDLQHG�GHHS�GUDIW�FKDQQHO��WKH�WLGDO�DPSOLWXGH�LV

GLPLQLVKHG�E\����SHUFHQW�DV�LW�SURSDJDWHV���NP�IURP�WKH�*XOI�RI�0H[LFR�LQWR�&RUSXV�&KULVWL�%D\

�0LOLWHOOR���������$FFXUDWH�FDOFXODWLRQ�RI�ZDWHU�OHYHO�YDULDWLRQ�ZLWKLQ�WKH�ED\�UHTXLUHV�D�JRRG

UHSUHVHQWDWLRQ�RI�WKH�LQOHW�JHRPHWU\��YDULDWLRQV�LQ�ZLGWK�DQG�OHQJWK��VKRUHOLQH�SRVLWLRQ��ERWWRP

WRSRJUDSK\��

7KH�YHORFLW\�FDQ�YDU\�DFURVV�DQ�LQOHW�EHFDXVH�RI�FKDQJHV�LQ�DPELHQW�GHSWK���3RQFH�'H�/HRQ�,QOHW�

ORFDWHG�RQ�WKH�$WODQWLF�&RDVW�RI�)ORULGD��H[KLELWV�FURVV�VHFWLRQDO�IORZ�YDULDWLRQV�WKDW�FDQ�RQO\�EH

UHSURGXFHG�XVLQJ�DFFXUDWH�EDWK\PHWU\���,QFRUUHFW�GHSWK�VSHFLILFDWLRQV�ZRXOG�UHVXOW�LQ�XQGHUSUH�

GLFWLRQ�RU�RYHUSUHGLFWLRQ�RI�WKH�YHORFLW\��DQG�WKH�IORZ�GLVWULEXWLRQ�DFURVV�WKH�LQOHW�ZRXOG�QRW�EH

FDOFXODWHG�DFFXUDWHO\���$W�3RQFH�'H�/HRQ�,QOHW��WKH�VRXWK�VSLW�LV�SUHVHQWO\�PLJUDWLQJ�QRUWKZDUG�

FDXVLQJ�VKRDO�IRUPDWLRQ�LQ�WKH�VRXWKHUQ�KDOI�RI�WKH�LQOHW���7KH�QRUWKHUQ�VLGH�RI�WKH�LQOHW�LV�H[SHUL�

HQFLQJ�VFRXU�FDXVHG�E\�KLJK�YHORFLW\�IORZ���+LJK�TXDOLW\�EDWK\PHWULF�GDWD�VHWV�FROOHFWHG�E\�WKH

6+2$/6��/LOO\FURS��3DUVRQ��DQG�,ULVK�������V\VWHP�KDYH�DOORZHG�IRU�DFFXUDWH�FDOFXODWLRQ�RI

FURVV�VHFWLRQDO�YDULDWLRQ�LQ�WKH�LQOHW�IORZ�ILHOG��DV�VKRZQ�LQ�)LJXUH���
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)LJXUH �� &DOFXODWHG FXUUHQW YHFWRUV LQ 3RQFH 'H /HRQ ,QOHW� )ORULGD� RYHUODLQ RQ GHSWK FRQWRXUV
���P LQWHUYDOV�

$ZD\�IURP�WKH�DUHD�RI�LQWHUHVW��DFFXUDF\�RI�EDWK\PHWU\�LV�OHVV�LPSRUWDQW��EXW�LQSXWWLQJ�LQWR�WKH

JULG�WKH�PRVW�DFFXUDWH�DQG�UHSUHVHQWDWLYH�EDWK\PHWULF�GDWD�IRU�WKH�WLPH�SHULRG�EHLQJ�PRGHOHG�LV

UHFRPPHQGHG���,Q�FRDVWDO�DQG�VKHOI�DUHDV��WKH�GHSWK�JRYHUQV�VKRDOLQJ�DQG�SURSDJDWLRQ�VSHHG�RI

WKH�WLGDO�ZDYH���7KXV��WLGDO�DPSOLWXGH�DQG�SKDVH�DUH�LQIOXHQFHG�E\�WKH�FRDVWDO�DQG�RIIVKRUH

EDWK\PHWU\�

)RU�LQOHW�VWXGLHV��EDFN�ED\�UHJLRQV�GLVWDQW�IURP�DQ�LQOHW�PD\�QRW�UHTXLUH�GHWDLOHG�EDWK\PHWU\�

7KHVH�UHJLRQV�DUH�RIWHQ�LQFOXGHG�LQ�JULGV�IRU�DFFXUDWH�FDOFXODWLRQ�RI�ZDWHU�VWRUDJH��DQG�GHWDLOV�RI

WKHLU�K\GURG\QDPLFV�PD\�QRW�EH�RI�FRQFHUQ���%DFN�ED\�JHRPHWU\�DQG�ZDWHU�VWRUDJH�FDQ�LQIOXHQFH

WKH�SKDVH�GLIIHUHQFH�EHWZHHQ�WKH�ZDWHU�OHYHO�DQG�FXUUHQW�LQ�DQG�DURXQG�DQ�LQOHW���,Q�UHJLRQV

GLVWDQW�IURP�WKH�LQOHW��WKH�PDLQ�FKDQQHOV�DQG�UHODWLYHO\�ODUJHU�VFDOH�IHDWXUHV�RI�WKH�EDFN�ED\

VKRXOG�EH�LQFOXGHG��EXW�VPDOO�IHDWXUHV�DQG�PLQRU�FKDQQHOV�FDQ�RIWHQ�EH�UHSUHVHQWHG�ZLWKRXW

PXFK�GHWDLO���,Q�WKLV�PDQQHU��WKH�LQIOXHQFH�RI�WKH�EDFN�ED\�RQ�WKH�LQOHW�K\GURG\QDPLFV�FDQ�EH

WDNHQ�LQ�DFFRXQW�

*5,'�5(62/87,21���9DULDEOH�JULG�UHVROXWLRQ�LV�D�FRQYHQLHQW�IHDWXUH�IRU�DOORZLQJ�WKH
PRGHOHU�WR�RSWLPL]H�FDOFXODWLRQ�GHWDLO�ZLWK�FRPSXWDWLRQDO�HIILFLHQF\���,Q�JHQHUDO��JULGV�VKRXOG�EH

FRDUVH�LQ�WKH�RSHQ�RFHDQ��EXW�ZLWK�ILQHU�UHVROXWLRQ�RYHU�FKDQJHV�LQ�GHSWK��VXFK�DV�WKH�FRQWLQHQWDO
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